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Abstract 
Plastic is increasingly replacing metals, glass, ceramics and wood in many products, Plastic is a waste stream 
with recycling and recovery potential. The rate of recycling is not keeping up with the rate at which virgin 
plastics are being produced. The study evaluates the policies and regulations on plastic waste management and 
the resulting impacts on the environment in Kaduna metropolis. The nominal group technique survey approach 
was adopted to generate data for the study and analysis. 19 participants were involved in the nominal group 
discussion. The participants were drawn from various disciplines, profession and strata in both the civil service 
and citizens. The results show that 68% of the participants were male and females recorded 32% of the 
participants. On whether lack of adequate technical capacity of plastic recycling plants affects collection and 
disposal of plastic waste in Kaduna metropolis; the result of the NGT ranking showed that the factor of 
collection capacity challenges was due to lack of technical knowledge of separation at sources. This in a way 
affects the technical capacity of the few recycling plants in the study area. This aspect was ranked as one of the 
most impactful factor with a score of 71 points. With regards to impact of policies; the current policies and 
regulations were considered weak and lame and ranked as a serious factor affecting plastic waste collection, 
disposal and the aesthetics of Kaduna metropolis with an NGT point score of 84 points. On the impact of 
recycling, result also showed that the possibility of recycling creating value for the waste thereby making it a 
resource hence reduction in indiscriminate disposal was considered the most likely major impact plastic waste 
recycling will bring and was ranked by the stakeholders and got a massive NGT 64 points. The study concludes 
that plastic waste management in Kaduna metropolis has not advanced as expected. The laws governing plastic 
waste collection and disposal in the state are weak and enforcement is almost nonexistent. The study 
recommended new policy guidelines and adequate regulation with capacity for enforcement is required. All 
stakeholders should be carried along and actively involved in the new policy framework. 
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1. Introduction 
Rapid urbanization and the increasing consumption of plastics have resulted in a rapid increase in the generation 
of plastic waste, making it a major component of the solid waste stream (Oyake‐Ombis, 2012). Plastic is 
increasingly replacing metals, glass, ceramics and wood in many products (Yahya & Mansur, 2016). Plastic 
packaging materials are now employed in the food, beverage and other fast moving consumer goods industries 
(Cooper, 2013). However at their end-of-life circle, plastics present solid waste management challenges 
(Godfrey, 2019). 
The magnitude of plastic use now poses a major waste challenge to city authorities, who are responsible for 
solid waste management and sanitation especially in African countries where robust waste management systems 
are lacking, (Yahya, Amina, Fatima & Sagir, 2019). While many cities in developed countries have made great 
strides towards instituting effective approaches to waste management that recognize different waste sources, 
their value, and seek to separate them, (Nas, 2019). Around the world, countries are taking action to minimize 
these impacts, including banning single-use plastics; changing petroleum-based plastics to alternative products 
such as paper, glass or biodegradable plastics; and improving waste collection systems to ensure that all wastes 
are appropriately collected and reprocessed or safely disposed (Godfrey, 2019). 
The natural and aesthetic environments in Kaduna metropolis have been affected by the menace of plastic 
wastes littering the environment blocking drainages and causing flooding. There is the need for a viable, 
effective, efficient and sustainable policy/regulations that will help in the management of this important waste 
and resource category in Kaduna state in particular and Nigeria in general (Ugochukwu, Ogbuagu & Okechukwu, 
2014). This among others is the drive for this research as the study seeks to evaluate the policies and regulations 
on grounds to curb and manage the menace of plastic wastes in Kaduna metropolis as well as the level of plastic 
recycling and its impact on the aesthetic beauty of the metropolis. 
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Kaduna metropolis is located in between latitudes10°25'15''N and 10°36'08''N and longitudes 7°23'31''E and 
7°29'33''E (Danjuma, 2015). It is presently the administrative capital of Kaduna state. It covers an estimated area 
of about 118km2 and it covers two main Local Government Areas with some parts of Chikun and Igabi Local 
Government area. The distance between the Eastern and Western limits of the metropolis is approximately 13.7 
km and between the North and South is approximately 20 km. 
 
3.1 Research Design 
This study aimed at evaluating the policies and regulations on plastic waste management and the resulting 
impacts on the environment in Kaduna metropolis. The study adopts the Nominal Group Technique (NGT). The 
NGT method was chosen because it promotes the active participation of all group members to produce new ideas 
through a brain storming format. The study followed a classic NGT technique including: 
i. Silent generation of responses to a particular question 
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ii. Round-robin sharing and recording of ideas 
iii. Group discussion for clarification 
iv. Voting on items, with respect to importance, or relatedness 
3.1.1 Types and Sources of Data  
The types of data for this study are information on the plastic waste generation, management, recycling, existing 
policies and regulations as well as policy and regulation gaps in plastic waste control and management and its 
impact on the aesthetic of the environment of Kaduna metropolis. The main sources of the data were primary 
data which were obtained through the nominal group discussions, voting and ranking of independent 
participant’s opinion. Data sources also included oral interviews with plastic manufacturers and users as well as 
staff and management of KEPA and field observations. Secondary information was also obtained from journals, 
textbooks and other documented materials to aid the interpretation of findings.  
3.1.2 Data Collection 
The data collection tool for this study was through the nominal group discussions which provided answers to the 
research questions in this study. The data was collected in form of responses and opinions of participants 
3.1.3 Data Analysis 
Data generated was analyzed both quantitatively and qualitatively using descriptive analysis, frequencies and 
tables were also used in the analysis. 
 
4.1 Result and Discussion 
Plastic waste has been found to constitute environmental eye sores in many places where research has been 
carried out in this study. Due to its poor biodegradability; it tends to linger around for a reasonable time and 
littered by water, wind and scattered along the streets, drainages, ponds, flowers and around buildings (Godfrey, 
2019). Table 4.2 shows the rankings done by participants at the nominal group discussions to determine the 
extent of plastic waste impact on Kaduna metropolitan aesthetics. 
Table 1. Shows the results of indiscriminate wastes disposal in Kaduna metropolis. Indiscriminate plastic 
waste disposal has been an issue in the last decade in Kaduna and many Nigerian cities. The current pattern in 
which plastic materials are been used and discarded in Kaduna metropolis fails to capture any economic benefit 
but rather harms both the natural and the aesthetic of the environment. Table 1 shows the rankings of the five 
major factors outlined by key stakeholders in environmental and waste management policies during the nominal 
group discussion to assess the impact of technical capacity to handle recycling and its effect.  
Table 2. shows the ranking of factors relating to technical capacity impact on collection and disposal of 
plastic waste in Kaduna metropolis results. The result reveals the most impactful factor to the least impactful 
factor based on their point score. The result shows that collection capacity challenges due to lack of waste 
separation is ranked as the major technical factor with 71 points. Previous researches have highlighted the 
challenges associated with waste segregation in developing economies. Yahya et al., (2019) had affirmed that, 
lack of source separation of solid wastes in Nigeria results in a larger fraction of waste plastic and other 
polymers ending up at dumpsites together with other disposed wastes and in some cases they are burnt thereby 
polluting the environment as they have been mixed and can no longer be separated.  
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Table 3 shows the results of the ranking of factors based on significance as to the extent of which full 
plastic recycling could impact on the aesthetics and sanitary conditions of Kaduna metropolis. Result in Table 3 







       Collection capacity 
challenges due to lack of 
separation at sources 
affects technical capacity 
for recycling plants 
  Poor/inadequate technology for management and     recycling of 
plastic waste 
Lack of market availability and product quality 
All plastics do not have the same elements, usefulness or desirability by the present recycling 
plants 







Plastic waste disposal 
constitute a nuisance 
and eye sore to city 
aesthetic valu 
It litters the environment because of its non-biodegradable 
nature, so it remains on the streets scattered affecting the 
aesthetic of the environment 
It constitute as avenue for decomposition of organic matter releasing 
unpleasant odour 
It is difficult to control its collection and disposal 
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indiscriminate disposal as one of the most important among the factors with 67 points. This factor is considered 
the most impactful among the five factors; this is because research in other parts of the world has shown that 
recycling reduces the quantity of waste by making plastic waste a commodity that is needed for the production of 
other items (raw material). Creating value for plastic wastes as a most sought after material with economic value, 
thereby encouraging users and scavengers to go in search of it. 
 
4.1 Discussion 
Result from the study shows that a total of 19 participants were involved in the nominal group discussion and 
68% of them were male and females with 32%. On the extent of plastic waste affecting the aesthetics of Kaduna 
metropolis; result obtained indicates that among the five factors that were put forward, the factor on plastic waste 
disposal constituting nuisance and eye sore to the city aesthetic was ranked the most impactful factor and 
received a point score of 68 points. Difficulty in controlling plastic waste collection and disposal was ranked 
fifth in terms of impact and got a score point of 31 points. The implication here is that the impact of plastic waste 
constituting nuisance and eyesore will impact the aesthetic environment of Kaduna metropolis more than the 
challenges of controlling plastic waste collection and disposal. 
With regards to the five (5) factors that determines the extent to which the technical capacity of plastic 
recycling plants affects collection and disposal of plastic waste in Kaduna metropolis; the result of the ranking 
showed that the factor of collection capacity challenges due to lack of separation at sources affects the technical 
capacity of the few recycling plants was ranked as the number one most impactful factor with a score of 71 
points. The result also showed that absence of government participation in the business of plastic waste recycling 
was ranked second with 65 points while the diversity of plastic waste elements, usefulness or desirability by the 
present recycling plants was ranked 5th which is the least with 47 points. Recycling plastic waste is not without 
challenges, except the most crucial factors identified are address; achieving meaningful success will be a 
herculean task. 
Plastic waste policies and regulations impact on collection, disposal and aesthetics in Kaduna metropolis as 
a key objective of this study had five factors of significance that defines its impacts. Results showed that the 
current policies and regulations were considered weak and lame and ranked as the number one factor affecting 
plastic waste collection, disposal and the aesthetics of Kaduna metropolis with a point score of 84 points, thus 
highlighting its significance in any attempt going forward. The factor with lowest ranking had 39 points and was 
ranked fifth; this was the impact of regulatory synergy bringing plastic production, usage, monitoring and 
enforcement on a collaborative platform. This means that while there is the need for active and strong policies 
and regulation to improve on plastic waste management in the state, major emphasis should be on ensuring that 
the policies are strong and encompassing with enforcement capacity and capabilities. 
Measuring the impact of plastic waste recycling on the aesthetics and sanitary conditions of Kaduna 
metropolis, the possibility of recycling creating value for the waste thereby making it a resource hence reduction 
in indiscriminate disposal was considered the most likely major impact plastic waste recycling will bring and 
was ranked number one by the stakeholders and got a massive 64 points. Reducing the risk of contamination was 
considered the least of the possible gains of full scale plastic waste recycling and was ranked fifth.  
Recycling of plastic waste will be of great importance to the aesthetics and development of Kaduna 




This study evaluates policies and regulations on plastic waste management and the resulting impacts on the 
environment in Kaduna metropolis with emphasis on identifying the extent to which policies and regulations 
governing plastic wastes management in Kaduna state affect collection, disposal and aesthetics of the metropolis. 
The study adopted the Nominal Group Technique discussion that had 19 participants in attendance. Each of the 
four research objectives had five factors that were narrowed from the pool of factors that had been generated by 
the respondents. Each group of five factors were ranked using score points from first to fifth based on assumed 
significance and possible impacts. The major challenge associated with weak policy and regulation on plastic 
waste in Kaduna is that the poor manner in which plastic waste disposal is handled constitutes nuisance and eye 
sore to the city aesthetic as shown by the rankings. Plastic waste collection capacity, collection challenges due to 
lack of separation at sources have major impact and effect on the technical capacity of the few recycling plants 
currently operating in Kaduna. This should be a major source of concern to policy makers and stakeholders as 
efforts are made towards developing and implementing plastic waste recycling policies and regulation. 
The current laws governing plastic wastes handling in Kaduna State are considered weak and lame and do 
not have the capacity to guarantee any reasonable degree of success. The laws have not been able to properly 
address plastic waste collection and disposal, hence the negative impacts is seen on the aesthetics of Kaduna 
metropolis. The study discovered that recycling will create value on plastic waste by making it a resource, hence 
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reduction in indiscriminate disposal which will improve the sanitary conditions of the urban environment. 
The study therefore concludes that plastic waste management in Kaduna metropolis has not advanced as 
expected. The laws governing plastic waste collection and disposal in the state are weak and enforcement is 
almost nonexistent. Recycling will go a long way to improve plastic waste management as well as the sanitary 
conditions of the metropolis if government will take the center stage and create the enabling environment and 
support. 
5.1.1 Recommendations  
The study therefore recommends that;  
i. Current policies and regulations are ineffective, new policy guidelines and adequate regulation with 
capacity for enforcement is required.  
ii. All stakeholders should be carried along and actively involved in the new policy framework. 
iii.  Regulatory bodies need to be properly funded with right staff and technology as seen in other 
developed countries to be able to ensure adequate compliance and prosecution of offenders without 
delay. 
iv. Recycling should be fully adopted and promoted in Kaduna state with the government taking a centre 
stage in the business. 
v. Technological support and incentives should be given to recycling companies already operating in the 
state to encourage and attract more investors to lift the sector and create wealth and employment. 
vi. New strategies should be formulated by the regulatory agencies to address the sales of plastic products 
to the public; No business should be allowed to offer for free plastic 
vii. There should be declaration of “Go Green Policy” once in a month, this policy will declare plastic 
usage in shops, market, wet markets and other areas where plastics bags are used in multiple 
number restricted to only “one bag” no matter the purchase. If extra plastic is needed 
“environmental distress fee” on the extra must be charge  
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Table 1: To what extend does the status of plastic waste in Kaduna affect its aesthetics 
Factors Total Score 
Points 
Ranking 
Plastic waste disposal constitute a nuisance and eye sore to city aesthetic value      68     1 
It causes blockage of drainages leading to flooding     54     2 
It litters the environment because of its non-biodegradable nature, so it remains on 
the streets scattered affecting the aesthetic of the environment 
    50     3 
It constitute as avenue for decomposition of organic matter releasing unpleasant 
odour 
    42     4 
It is difficult to control its collection and disposal 
 
    31     5 
 
Table 3: Extent which the level of plastic wastes recycling in Kaduna metropolis contribute to its aesthetics and 
sanitary condition 
Factors Total Score 
Points 
Ranking 
Recycling create value for the waste thereby making it a resource hence reduction 
in indiscriminate disposal  
     67   1 
There will be free flow of storm water during the rainy seasons leading to less 
flooding in the city. 
     50   2 
Less litters on our streets and parks       42   3 
More revenue and investment, reduce importation of plastic raw materials 
 
      41   4 
Reduce the risk of contamination and disease outbreak; through effective waste 
disposal 
       37   5 
Source: Nominal Group Discussion, 2020 
 
 
